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Goal: Better understand the ecology of soil and hence to improve 

management of agroecosystems and their sustainability 

Environmental Outcomes: 

1. Water quality 

2. Carbon sequestration 

3. GHG emissions 

Agronomic Outcomes: 

1. Resource use efficiency 

2. Crop resilience 

3. Quality and quantity of 

production 
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Many SC soils are highly degraded 

ÅLong-term cultivation and intensive tillage 

ÅHot and humid climate favor microbial 

decomposition 

ÅExtensive clay mineral weathering and 

clay eluviation 

ÅDegraded soil structure 

ÅLow soil organic matter 

ÅPoor water and nutrient holding capacity 

ÅMeager soil fertility 
USDA-NRCS 

Purposes of cover cropping 

ÅReduce soil erosion 
ÅIncrease soil organic matter 
ÅImprove biodiversity 
ÅEnhance nutrient availability 
ÅPromote biological nitrogen fixation 
ÅReducing resources inputs 
ÅSuppress weeds and disease 
ÅManage soil moisture and temperature 
ÅMinimize soil compaction 
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Cover crops are different 

e.g. growth, root structures, nutrient requirements 

How the functional trait diversity of cover 

crops affects designed outcomes?  

Cereal Rye Winter Pea Crimson Clover Cotton 
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Field and laboratory analyses 

Agronomic Assessment 

Texture 
Bulk density 
Soil structure 
 
pH 
Labile C 
Water content 
Available N and P 
N leaching potential 
Electrical conductivity 
 
Microbial biomass 
N mineralization potential 
Enzymatic activities 
Respiration 
Residue decomposition 

Soil Health Attributes 

Biological 

Chemical 

Physical 

Cover crop production 
Cotton growth 
Lint yield 
Lint quality 

Difference in carbon and nutrient credits  
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Affect cotton plant growth 

Hurricane Florence 
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Stepwise Regression Analysis 


